Objectives: The aims of this study were to analyze the pattern of regional recurrence in laryngeal cancer, evaluate the role of surgical salvage, and identify factors affecting salvage outcome. Methods: Retrospective analysis was conducted on medical records from a 16-year period. Of 463 patients diagnosed with laryngeal cancer, 25 patients with regional recurrence managed with salvage neck dissection were identified and subject to study. Isolated local recurrences and all distant metastases were excluded. Results: All patients were male with a median age of 61 years. The overall rate of regional recurrence was 5.4%. Median time to regional recurrence was 13 months. Isolated regional recurrence occurred in 76% of cases, whereas locoregional recurrence occurred in 24%. A 5-year survival rate for patients undergoing neck dissection as salvage management was 61.2%. Patients with recurrence in the contralateral neck were definitely associated with poor prognosis. Although standard statistical significance was not met, trends for poorer salvage result were identified in patients with a history of local recurrence before regional recurrence, recurrence in a previously dissected neck, and recurred node size of 3 cm or above. Conclusions: Our study shows that salvage neck dissection for regional recurrence in laryngeal cancer is an acceptable approach. Surgical eradication of disease should be warranted whenever possible. Prudent planning of management is mandatory in the presence of history of local recurrence before regional recurrence, previously dissected neck, large size of recurrent node, and contralateral neck recurrence.
INTRODUCTION
The most common single type of treatment failure in squamous cell carcinoma of head and neck (HNSCC) is regional recurrence. 1 Recurrence is often associated with local failure but may manifest as an isolated neck recurrence. Treatment results are generally dismal, posing a therapeutic challenge. 2, 3 Morbidity owing to the treatment is evident in many cases; thus, the options of salvage treatment are limited. 4, 5 For example, extensive involvement of tumor makes resection and reconstruction difficult. For patients who have undergone previous radiotherapy, applying radiotherapy causes a dilemma. 6 The problem is not different in laryngeal cancer. Tumors arising from laryngeal subsites such as the supraglottis have much propensity to spread to the regional lymphatics. At our institution, we try to surgically remove regional disease at recurrence whenever possible. We reviewed our experience and analyzed the factors affecting the salvage treatment outcomes.
MATERIALS AND METHODS
The head and neck tumor registry at Seoul National University Hospital revealed 463 patients diagnosed and treated for laryngeal cancer between June 1988 and November 2004. All patients were histologically confirmed as squamous cell carcinoma, and any other histology was excluded from this study. Patients with isolated local recurrence were not included. Patients with distant metastasis at the time of regional recurrence were also excluded. A total of 28 patients were identified as having regional or locoregional recurrence, three of whom were palliatively managed. Twenty-five patients managed for regional recurrence with neck dissection in a curative intent were subject to study. Retrospective medical record analysis was performed. Imaging studies, including computed tomography scans and pathology reports, were reviewed. Statistical analysis was performed using SPSS version 12.0 (SPSS Inc., Chicago, IL). KaplanMeier survival curve was used for survival analysis. (Table I) . Initial TNM stage distribution is shown in Table II . Initially, there were 12 cases of early carcinomas of stages I and II. Of these patients, 10 cases were glottic, representing 83% (10 of 12) of early carcinomas. Radiation alone was performed in four cases at initial management, whereas laser resection under laryngomicroscopy was performed in four cases, laryngofissure and cordectomy in three, and vertical partial laryngectomy in one.
RESULTS

All
The remaining 13 patients were advanced carcinomas of stages III and IV at initial presentation. Two patients were treated with radiation alone, six patients underwent total laryngectomy, and two underwent partial laryngectomy. Three patients were treated with chemoradiation with organ preservation intent.
In 19 patients with initially negative neck, two patients underwent elective neck dissection, and one patient underwent postoperative radiation for the neck. Another patient enrolled in the organ preservation protocol also received radiation for the neck. In six patients with initially positive neck node, four patients received neck dissection and two patients received radiation for the neck as a part of the organ preservation protocol.
Median time to recurrence was 13 months. Isolated regional recurrence and locoregional recurrence accounted for 76% (19 of 25) and 24% (six of 25), respectively. There were three patients with regional recurrence in the contralateral neck, all of whom died of the disease.
All patients underwent neck dissection in conjunction with laryngectomy when indicated. Eighteen patients had not received neck dissection in the initial treatment, i.e., had a surgically virginal neck. Radical neck dissection was performed in three of these cases, modified radical neck dissection in 14, and selective dissection in one. For seven patients who had undergone prior neck dissection, six patients underwent revision neck dissection. For one patient who had recurred outside the previously dissected region, a completion neck dissection was performed. Postoperative radiotherapy was delivered to the neck in five patients, none of whom received prior radiation.
Five-year survival rate was 61.2%, and 5-year disease-free rate was 39.5% (Fig. 1) . The only factor affecting the salvage treatment outcome that reached statistical significance was recurrence in the contralateral neck (P Ͻ .01). Trends that did not achieve statistical significance but that were noteworthy are as follows. Previously dissected neck was an important factor for poor outcome (P ϭ .12). History of recurrence before neck recurrence (P ϭ .06) and size of recurred node 3 cm or above (P ϭ .14) were also found to be associated with poor salvage treatment outcome. On the contrary, advanced stage at initial presentation (P ϭ .48), initial nodal status (P ϭ .79), and number of nodes at recurrence (P ϭ .36) were found to have no significance. The findings are summarized in Table III .
DISCUSSION
Not many authors have reported the salvage results of regional recurrence in HNSCC. Krol and his colleagues have reported a median survival of 11 months and a disease-free survival of 8 months in patients with isolated cervical recurrence in previously treated neck. 7, 8 More 9 This study is the first to address the salvage results of regional recurrence for laryngeal cancer alone. Fiveyear survival and disease-free rates were 61.2% and 39.5%, respectively, which are somewhat higher than previous reports. 10 Some factors may have contributed to this observation. First, previous reports comprised all of the head and neck regions, which include the oropharynx and the hypopharynx, which have poorer prognosis. Hence, the combined outcome is poorer compared with our series, which only include the larynx. Second, glottic carcinomas comprise more than half of our cases, most of which were early-stage disease. The observation that glottic cases are more frequent in this series should not be mistaken as higher recurrence in glottic cases.
Much has to be taken into consideration when neck dissection is to be performed in a salvage setting. One important consideration is that salvage outcomes are poorer in a previously dissected neck. 3, 5 Wong and his colleagues reported a 32% 5-year disease-free survival for previously undissected neck, the rate that declined to a mere 18% for patients who had previously undergone neck dissection. 11, 12 Ridge et al. reported less than 5% longterm survival when the recurrence was in the field of previously dissected neck. 1 On the other hand, recurrence outside the margin of initial neck dissection was more likely salvaged by aggressive therapy.
The observation is the same in our series. Patients who had undergone previous neck dissection regardless of their initial nodal status had a clear trend for poorer salvage outcome, although statistical significance was not achieved (P ϭ .12). Although we could not analyze the effect of recurrence outside the previously dissected field, we were able to confirm the importance of previous neck dissection.
Another important factor was recurrence in the contralateral neck. 7, 8 In our series, all three patients with contralateral regional recurrence died of the disease. Statistically, contralateral regional recurrence was the only significant factor influencing the salvage outcome.
Node size of greater than 3 cm in diameter, as reported by Grandi et al., and history of recurrence before regional recurrence were also important. 13, 14 As summarized in Table III , our findings are mostly in accordance with the previous reports on salvage results of HNSCC, indicating that these same factors should be considered in the salvage treatment of laryngeal cancer. 7 In addition, advanced stage and node status of the neck at initial presentation did not correlate with salvage outcome, and number of nodes at recurrence was also found to have no significance.
Neck dissection currently is the mainstay of salvage treatment in regional recurrence because it has several advantages. In patients with locoregional recurrence, neck dissection can be performed in conjunction with primary salvage. Pathologic assessment of the neck can better predict the course of the patient and serve as a guide for additional treatments such as postoperative radiotherapy.
Other treatment options serve as an alternative to neck dissection, usually when surgery is not feasible. Reirradiation may be the only potentially curative option in some cases. Even if salvage surgery is feasible, postoperative irradiation should be considered when unfavorable prognostic factors are present, regardless of previous irradiation. 6 Recently, brachytherapy has been receiving special attention. A meaningful tumoricidal dose can be delivered while sparing the surrounding normal tissues. Intraoperative application in conjunction with neck dissection has also shown favorable results. 15 Reirradiation and brachytherapy is becoming an essential alternative, but late complications and fatal events should be overcome, necessitating prospective studies with longer follow up. 6 Chemotherapy had been reserved for palliative care, and yet although very rare, complete remission could be achieved in some cases. Recently, approaches such as hyperfractionated accelerated radiotherapy with concomitant chemotherapy have shown promising results, leaving a role for chemotherapy in the management of recurrent disease. 6 However, in this report, salvage results have demonstrated that neck dissection is an effective treatment option for regional recurrence in laryngeal cancer. We must, of course, take into consideration the aforementioned factors when selecting candidates for salvage neck dissection and be prudent in patients who have the factors associated with poor outcomes.
The small number of study population limited the degree of statistical analysis that could be conducted. Nevertheless, we could find a clear trend that was in congruity with previous reports, which could clearly aid in planning the salvage management of regional recurrence of laryngeal cancer.
CONCLUSION
The rate of regional recurrence in laryngeal cancer was 5.4%. Five-year survival rate was 61.2%. We find neck dissection in the salvage of regional recurrence in laryngeal cancer a feasible and acceptable approach. Surgical eradication of the disease should be warranted whenever possible. Prudent planning of management should be undertaken in the presence of a history of local recurrence before regional recurrence, in a previously dissected neck, in the presence of large size of the recurrent node, and in contralateral neck recurrence.
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